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The Navy Tactical Environmental Support System Next Century (TESS(NC)) collects, |
analyzes, displays and disseminates METeorological and OCeanographic (METOC)
products. TESS provides the METOC community with the tools necessary to view
dimensional atmosphere and ocean eavironments over time. In addition, tailored METOC
and data are sent to on-scene decision-makers (warfighters) so they can run their own appli.
interpret the impact of the METOC environment on operations.

TESS relies on the Tactical Environmental Data Server (TEDS) RDBMS (relational

management System) and operates in a heterogeneous network environment. TEDS is imy

) ‘ using Informix in a client-server mode. The TESS(NC) Concept of Operations an:
wmmmmemocmuﬁmwmmmsonppmﬁon ’
\ METOCdltamdproducts(APlsegments)mdhtumsofphyxialloaﬁonofthedmre; 1
(Data segments). RemoteTEDS is a software library, interchangeable with the existing TED

to provide applications access to the TEDS database. RemoteTEDS uses CORBA to impl¢

TEDS APIs across a computer network (TCP/IP).

This paper will summarize the experiences of Naval Research Laboratory, Monterey, Ca!

implementing RemoteTEDS in a prototype demonstration, the Tactical Atmospheric |
System/Real-Time (TAMS/RT).

INTRODUCTION TO TESS AND TEDS

The Navy Tactical Environmental Support System Next Century (TESS(NC)) supp«
ships and shore sites and interfaces with a variety of Navy Command and Control, Commu
and Computers, and Intelligence (C4I) systems. The NITES (Navy Integrated Tactical Envir
Snbsym)VmimlpmvidumeMBchommmitywnhd:emhmtoview
dhnemiondmosphmmdoceanenvimnmens.mipnlmmedm.mdmmch’pm .
training to produce value-added products in support of the on-scene commander. The }
version provides on-scene operational decision-makers, i.c., the warfighters, with the abiliy

i tailored METOC products within the tactical arena 30 that the operational decision-maker cz

. interpret the direct impact of the METOC environment on warfare operations. NITES II al: .
TwwMonmmM)wmmealmmmmmwmcm
III is tailored to aviation support. NITES IV provides mobile support for tactical users. NI
for foreign military saies.

19980803 073

Environmental Database Support for the Navy Using CORBA




L. '._‘
N S

WTMBMMWGES)BIWMS(MMWI
m)mmwoymmmwummanmm. TEDS
milMMan“wanﬂl“Mw
support anslyses and apphications that serve tactical end users. TEDSWWWM;
EMPRESS, but is currently implemented using Informix ia a client-server mode. (TEDS schema can
casily be ported to other RDBMS's such as Oracle or Sybase.) TEDS supports a singie, logical access
point for multipie, paysically distributed databases. It supports transparent access to the database from
any mamber node. mmummwuwjm. TEDS provides an
Applicancns Programming Interface (API) “layer” for each data type that serves as the interface
betwesn the datebass and clients. The data set organizanca provides the structure and functions for
mummwmamuummmmmuu«mmm“u.

In accordance with the Departument of Defense DIl COE (Defense information Infrastructure Common
MEM)MWDE(MM&M)mmmmu
composed of six DII COE compliant shared database sepments. Associztad with each shared databese
sepment is an AP segment. The segments are arranged by data type as foliows:

Dats Type Dsta Segment AP] Segment
Grid Fields MDGRID MAGRID
Lacede-loagmude-ume (LLT) Observations MDLLT MALLT
Texxual Observanoas and Bulletins MDTXT MATXT
Remomly Sensed Data MDREM MAREM
imagery and Product Data MDIMG MAIMG
Climasology Data MDCLIM MACLIM

in a typical clisns-server architecture, the shared database segments reside on a DIl COE SHADE
databese server, with a NITES 1 or Il client machine bhosung the API segments. Communicanon
mmwmmmmnuismphshedovermeumatmgANSl-
sandard Structared Query Language (SQL).

om?mmmCMmmfmmmmmmw

Mmmm.mwummunwwu
mcpbubyldmmbmmnm”dmamm

&wmwummumcom
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parameters (temperature, pressure, wind speed, wind direction, sea surface tempersture, etc.) as
predicted by numerical forecast models. Grid Field data managed by TEDS includes separass grids for
specific parameters at analysis and forecast time periods (0, 12, 24.... hours in the fusture), and differing

- model resolutions (grid size and geographical coverage).

TEDS Segments
APPLICATIONS
MAGAID MALLY MATXT MAREM MADMC
Gnd AP LLY OBs Ten. CBS Aam, Semear ImagwyPwd
el | [T T | I |
RN E NN
2 g s E g é ! l ! ;l
DBAdm Segment
COTS RDBMS Server Segment (¢.g., Informix, Sybase, Oracle)
DI COE KERNEL

LLT data are point observations. These include surface weather observations, synoptic observations,
METAR reports, Terminal Aerodrome Forecasts (TAFs), upper air observations (e.g., radiosonde
Feports, aircraft observations), and ocean soundings (bathythermograph, sound veiocity profiles, etc.).
Nots that Grid Field Data are regularly spaced, whereas LLT data are not.

Textual Observation data are primarily ASCII formatted forecasts or bulletin/waming messages.
Textual observation data can be associsted with a specific goographic point and time, but more
generally are associsted with s geographical area or region. Types include Forecast Reports,
Wamings, and Notices. Depending on the type of textual observation, the reporting station or
mmm“wmmlﬂued.amanuMMMMg
with the textuai portion of the message. Textual observation dats are typically dispiayed as text by a
MWWMmWWMMﬁcmeMSP.
TIROS, GOES, and other remots ocesn sensing systems satellites. These data sets are earth-locatable

and roported as individual satellite sensor resdouts. Generally, thess observations are recorded and
amociated with a wack, profile, or swath of individual sensor readouts and thersfore bave multi-

Environmental Database Support for the Navy Using CORBA

B



cmay NN ”&.:')yﬂw

-

MmmmmmmuTaTmmm. Sources include
TIROS Operationa! Vertical Sounder (TOVS) and Special Sensor Microwave imager (SSMI) sensors.
mmmmumwwmmmmmmw
prior to display or use by METOC decision aid programs.

mmmmmammmmwm(z.g. GIF)
generated by an analysis or decision aid application. Mdﬁphyptoducumtypiaﬂymuedby
mmudhphy.mmmmmumcmmmw
or external to TESS(NC) systems. mmofinmmwhcmmmuhc
m.mmmmmummmwtmnmmww
products. wmmammmmmw;mammmm«m
mwm«m‘mn”&ﬁnmmnumwm(mmm
WLMMWMMMMwMWWw
regenerats a standard display product.

Ghmbu.whkhkmﬁcmmuhnhﬁwdmmufuuchdmtypeums

matures. Exampies of climatology data are Surface Marine Gridded Climatology, Low Frequency
Bottom Loss, and Termain data.

RemoteTEDS

mmms»mwmmm»memsmmc@mobjeam
Broker Architecture (CORBA). WTESMnmhmmmmsulmwls
vhamemsm&hoaﬁmmmmﬁum(wm&eumem).

TEDS server. MMSWWbymewkmhham.SmkSmCmm.
Mississippi, in association with Physitron, Inc. The “RemoteTEDS™ CORBA implementation uses
Object Orieated Concepas, inc.’s Object Roquest Broker (ORB) “OmniBroker.”

mmfamrEDShwluowdnmvhmsuhmphﬁmwMom
rewriting the TEDS API calls within the application code. This is particularly useful for software

applications

TEDS Informix detabase. mwamumwmub(mmnmmmm.m.
ummounwmuww-comm. OmniBroker was the freeware
oomwmmmcﬂmcommpum

The following diagram compares the two spproaches:
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mmm.fwmmsmauwmmmmeuuwu
written in [DL. Buhofmdmmwbymﬁwmthhnmmdemtypes
as well. Once the IDL was written for all of the necessary TEDS methods, correspoading code for the
client and a server side of the Remote TEDS had to be written, The client side (which is the oaly side
thend:ppliaﬁoummam)mmmmnkmmmmmm%d_mno"
function, and act as a proxy to the Remote TEDS server for all TEDS function calls. Here, each of the
IDL methods has a C function “wrapper” of the TEDS function call that, in tumn, calls its
corresponding Remote TEDS CORBA method (sgain transiating any dats structures, if required). The
mmﬁmﬁuemahodhmwkmmms.ndmuwMMmy
data coaversions necessary).

For example, 8 TEDS API C function:
lot ted_GridRetr( GRIDQUERY, PLINKEDLIST );
becomes the IDL method:

Interface GRID_AP] {

ot GridRetr (  idl GRIDQUERY GridQuery, out idl GRIDDATAs
GridDatalLL );

)';
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RemoteTEDS IMPLEMENTATION FOR TAMS/RT
AT THE NAVAL RESEARCH LABORATORY

MMM(NRL)MMMMWDiVMhMm.WMhWy
mmuAmmmemrammMg
SM&LTm)Mmjwh%ﬂmambMdmhumwwmms
database to support TAMS/RT applications programs. lnmnlunlmnlhnonshmpmmmﬁl
in the Fleet wnmmmmmmmmbwwmm
mmmmummmm. These applications programs
uqaiemhhddmgund“inmpaﬁble”hudwmmmmbemwpumg
RemoteTeds.

mrmrh-mmofmmmfuuammofmnmmw
Ocesn/Atmosphers Mesoscale Prediction System (COAMPS). COAMPS is a sophisticated numerical
MI{GM‘MMMM.WMMWIBM
radistion parsmeterization. For the prototype, COAMPS is nm on SGI machines. input data for
wAmﬁummmmaemDsmcommmmosmuquum
1210. OOAMPSreuuummowedmdmmedintheTEDSdmbueformbyTuhl
Decision Aid (TDA) programs. TbemodvunonformoTAMSIRThnmnnbuxmoflMg
m«mhmmum(um;wmwmmm
radar). mmmmumummm«mmmnw
requiremaents. Tndidomlmbgialmodehmvidemmymmmm
aliows access to results at every time step. Thebommlineismmﬂuible.ﬁnﬂymm
ficti

RemoteTEDS INSTALLATION

The following procedures were followed to implement the TAMS/RT TEDS APi application code
with Remote TEDS:

1. WObjeaOridemhc.’s(OOC)Objeahqumbs(ORB)whw

m@‘sommymm-z.omuhﬁufwwﬂum Use

mnmumsrmwmfamwﬁemm. install the ORB software on both

the server and client machine.

Install the Remote TEDS server libraries on the server machine.

Install the Remote TEDS client libraries on the client machine.

Onmdhnwhqmodifymmefwymchmmuuﬁoncode. Replace regular TEDS

library links with Remote TEDS libraries. Use sppropriate flags as specified in RemotsTEDS

install procedures. Ro-compile application code.

5. On the server machine, set up appropriate TEDS and RemoteTEDS environmental variables
(tedsEavs snd REMOTETEDS_IORFILE). .

6. On the server machine, Run “remote TEDS" or “rteds_server”. FTP IORFILE file, which has just
beco created, to the client machine.

7. On the client machine, set up the appropriate RemoteTEDS variable (REMOTETEDS_IORFILE)
%0 point 0 new IORFILE.

8. On the client machine, run the application code. Data from the TEDS database on the server
machins appears on the client machine!

Pl adl od

&me&tmmvyumcom
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TAMS/RT Technical Concept
" Data / Product Flow
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TAMS/RT DETAILS

rmrmm»mmunmwmww
mmmmmnmmmymmmnsu)m
analyses and forecasss (out to 36 hours), The forecast output data support decision aids and tactical
mummm.wmm:«mmmum
Radio Propagation over Terran model. hlddhm.TAWITwiuupbudnmumw
umn-mummmcmmm.mocmuuw
wmwmxmm.mmmumw

TAMT&QMMWMW“MM It includes
mmmnmcomwm..mmmm
mmmmmmummauummm
mud:)hlﬂdnb.om.awmmmm-mm

mmmmmr«mwmmmvmwmmm and
COAMPS. wonmmmmmmwwssmmn
MMWWWMTOVS‘(WWM)M Output data

&vﬁmennlebuaSmfonthwash;OORBA
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..-uwwmnmwtucom COAMPS recuires Bathyshermegraphs, Sb
s-s-ﬁur--wssmm).mmmuws
Surface Tempersare dets. Mwmum.mmmm“hum
database.

TAMS/RT Forecast Components

Care cupability '
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TAMS/RT OPERATION

TMTWMWWmlm.anm TEDS recen
mmmummmuwwmw
FNMOC. Anmmmmmnuuuumuwuw
mnmumm.dm-mu&nummdm
mnmmwuummnm Thus, the funt
md&o“mnudbyCOAws-im Becamse the workmation bas suix

vﬁbmmbu‘-cpuunmm.mmamm

M(mw)uwm.m;mmwm_m

mcmmwmummmumnmmm
over the network 88 data or mmnbﬁmnﬂwm

mmt-mphmemmquhu Wess
United Statss.
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SUMMARY

The TAMS/RT prototype demonstrations have benefited from the use of CORBA. CORBA
has proven to be an efficient software development tool for applications developers, particularly in
cross-platform situations with legacy code. lnd:eﬁmueitiswuin!yneost-uvingtool. in that it will
allow extensive re-use of application code. The use of RemoteTeds and the expanded use of CORBA
within the DOD will benefit the govemment sector, as CORBA is benefiting industry. The design of
the TEDS database with APIs was the first step; CORBA (lndd!elntemet)aremenenstepsin
efficient use of resources. The furure is bright for software development and re-use.

NOTES:

This research effort was supported by Office of Naval Research (ONR) and Space and Naval Warfare
Systems Command (SPAWAR) PMW 185 Meteorology and Oceanography Systems.

Refer 10 the Naval Research Laboratory, Marine Meteorology Division Web Page a
bitp:/Nww nrimry navy.mil for additional information regarding TESS(NC), COAMPS, and
TAMS/RT,uwelIuotherNRLmurchprojem.
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